Summary
In samples with a broad range of talent, the academic and nonacademic achievements of college students were predicted. Criteria included college grades, twelve scales designed to measure notable extra-classroom accomplishment in college, and one scale to assess recognition for academic accomplishment. Predictors included scores on ACT tests, high school grades, and six scales measuring non-academic accomplishment in high school. Results indicate that non-academic accol, !lishment can be assessed with moderate reliability, that both academic and non-academic accomplishment can be predicted to a useful degree, and that non-academic accomplishment is largely independent of academic potential and achievement.
The Prediction of Student Accomplishment in College James M. Richards, Jr., John L. Holland, and Sandra W. Lutz
The present study aims to predict student achievement in college from a comprehensive assessment of student achievement and potential in high school. Previous studies designed to predict academic and extracurricular achievement in college for students of superior scholastic aptitude (Holland, 1958 (Holland, , 1959 (Holland, , 1960 (Holland, , 1961 Holland & Astin, 1962 , Nichols & Holland, 1963 Holland & Nichols, 1964) are extended by this study, which is similar to them in its goals and longitudinal method. It differs from them, however, in that predictions are made for students with a broad range of academic potential.
The present study is also related to many ether investigations of similar problems. Among these problems are the relationship between academic potential and originality, the description of creative persons, the development of criteria of creative performance, and the prediction of adult accomplishment. Researchers who have worked on such problems include: Astin (1962); Barron (1963) ; Buel (1965) ; Chambers (1964) ; Cicirelli (1965) ; Flescher (1963) ; Getzels and Jackson (1962) ; Gough, Hall, and Harris (1963) ; Guilford (1964) ; Hoyt (1965) ; Locke (1963) ; MacKinnon (1960) ; Mann (1958) ; Price, Taylor, Richards, and Jacobsen (1964) ; Skager, Schultz, and Klein (1965) ; Sprecher (1959) ; Taylor, Smith, and Ghiselin (1963) ; Thorndike and Hagen (1959) ; Torrance (1963) ; and Wallach and Kogan (1965) .
-2-The rationale for this study is that typical measures used in the selection of college students--tests of academic potential and high school grades --concentrate on only one dimension of talent and ignore other important dimensions . Accordingly, if we want to find college students who will do outstanding things outside the classroom and in later life, we need a record of student achievements outside the classroom in high school. The present study examines the predictive validity of one such record of student achievement.
Method
Predictors. The predictive variables included the following measures:
1. ACT Tests. The test battery, a college admissions test administered nationally, yields the following subtest scores: English, mathematics, social studies, and natural science. Each score is converted to a common scale with a mean of approximately 20 and a standard deviation of about 5 for college-bound high school seniors. The reliabilities of the ACT tests (American College Testing Program, 1965) , the high correlations between the ACT battery and other similar measures (Eel ls, 1962) , and the similar relationship of the ACT battery and of similar measures to college grades (Munday, 1965) all indicate that the ACT battery is a typical measure of academic potential. Therefore, we would not expect markedly different results in the present study if we had used some other academic test or test battery.
2. High School Grades. As a regular part of the ACT procedure, persons taking the ACT battery report the grades they have received in -3-high school courses in four areas: English, mathematics, social studies, and natural science. Research by Davidsen (1963) indicates that in a large sample such self-reported grades correspond closely to the high school transcripts. A reanalysis of Davidsen's data by the present authors yielded a correlation of .92 between student-reported and schoolreported grades. The measure used in the present study is the overall average on a four-point scale (A = 4, B = 3, etc.) of all grades reported.
In another study by Hoyt (1963) the predictive efficiency of average selfreported grades equaled the predictive efficiency of the student's rank in the high school class obtained from his transcript.
3. Extracurricular Achievement Record. We used checklists of extracurricular accomplishment for the high school years to obtain scores in the following areas: art, music, literature, dramatic arts, leadership, and science (Holland & Nichols, 1964) . Items ranged from common and less important accomplishments to rare and more important ones. For example, science items included accomplishments such as: did an independent scientific experiment; won a prize or award of any kind for scientific work or study; had scientific paper published in a scientific journal.
The remaining scales consisted of similar items planned to assess a broad range of achievement. The score on each scale is simply the number of accomplishments the student has attained.
The achievement record was obtained as part of the American College Survey. The Survey booklet contains several sections designed to elicit information about a student's aspirations, achievements, attitudes, -4-interests, potentials, values, and background (Abe, Holland, Lutz, & Richards, 1965) . In the American College Survey sample, the reliabilities (K-R 20) of the achievement scales ranged from .72 to . 84 for men and from .65 to .83. for women.
Student Sample. The student sample was obtained from a follow-up of students who participated in the American College Survey (Abe et al., 1965) . In the original study, a comprehensive assessment was admin- In September of 1964,-a second study involving the American College Survey was conducted in which the same comprehensive survey was administered to 5668 entering freshmen at six colleges.
1 This second sample of 2483 is a'so restricted to the freshmen in the larger group who took the American College Testing battery as part of their application for admission to college. The follow-up data for these students also was collected in the spring of 1965 at the end of their freshman year in college.
lir he colleges for the two samples in this study are shown in Table   A of the Appendix.
-5-Each college was responsible for the administration of the followup questionnaire. Several techniques were used to contact students: some colleges had students fill out the questionnaire in English classes, convocations, or other group sessions; other colleges polled their students by mail. Complete follow-up data was obtained for 2792 sophomore students (1373 men and 1419 women) and 1095 freshman students (503 men t and 592 women). Follow-up data was thus obtained for 39% of the sophomores and 44% of the freshmen. Students with missing follow-up data include both students who left college and students still enrolled in college who failed to complete the follow-up questionnaire.
Because this is a low return rate, it is important to know what biases there may be in the sample with follow-up data. Accordingly, t tests were computed between students with and without follow-up data on each of the predictor variables in each of the groups. While each of these t tests is not completely independent of every other test (some of the variables are correlated to a substantial degree), for the purposes of this study, any error introduced is conservative since it is more likely that a number of significant differences will be found between students with and without follow-up data. The results are summarized in Table 1 .
The primary trend in Table 1 is for students with missing follow-up data to have significantly.lower ACT scores and high school grades. This is to be expected, of course, since this group includes students who left college because of academic failure. However, because the N's in this study are very large, a small absolute difference can be highly significant, The actual differences on ACT scores and high school grades between students with and without follow-up data are not large relative to the standard deviations of these variables. On the extracurricular achievement scales, only a few differences are significant, and these fall into no consistent pattern. It appears, therefore, that although there are some significant differences between students with and without follow-up data, it is unlikely that the results of this study are seriously distorted by these differences because virtually a full range of accomplishment is present in the groups with follow-up data.
To summarize, because the colleges used such diverse means of administering the survey and because there are significant differences between students with and without follow-up data, our samples may not be a precise representation of the college populations included. Nevertheless, our samples do represent a broad range of studerts from diverse institutions. Because most earlier studies of this problem were based on a narrow range of talent, the present samples more definitively examine the relationships in question. complex skills, long term persistence, or originality, and which generally received public recognition. A detailed account of the rationale, development, and statistical characteristics of these scales is presented elsewhere (Richards, Holland, & Lutz, 1966) .
Each scale includes ten items, except the Recognition for Academic
Acco:aplishment Scale which has five items. In responding to the items, the student marks "yes" for those accomplishments which he has achieved during college and "no" for those which he has not achieved. The score on each scale is simply the number of "yes" responses.
Items range from common and less important accomplishments to rare and more important ones. For example, leadership accomplishments included: elected to one or more student offices, active member of four or more student groups, served on a student-faculty committee. Music accomplishments included: composed or arranged music which was publicly performed, publicly performed on two or more music instruments (including voice) which do not belong to the same family of instruments, -9-attained a first division rating in a state or regional solo music contest.
The remaining scales consisted of similar items with content appropriate to the various areas of achievement. In general, the accomplishments involve public action or recognition, so that, in principle, they could be verified. We assumed such possibility of verification would lessen student exaggeration and allow a comparison of student self-reports with public records. Note. --These coefficients were computed using all students in the American College Survey follow-ups, regardless of whether or not they had taken the ACT battery as part of their application for college.
The reliabilities (K-R 20) of these scales for college freshmen and sophomores are summarized in Table 2 . The reliabilities in Table 2 were computed using all students in the American College Survey follow-up, -10-regardless of whether or not they had taken the ACT battery as part of their application for college. With a few exceptions, the scales 1..)ssess moderate reliabilities for college freshmen ,--id sophomores. Re liabilities for college seniors are presented elsewhere .
The non-classroom college achievement scales were administered as part of a comprehensive follow-up of the American College Survey (Abe et al., 1965) . The follow-up questionnaire elicited information about a college student*: achievements, aspirations, self-concept, satisfactions, and attitudes.
Results
The means and standard deviations of the college achievement scales for the various samples are summarized in Table 3 . The distributions of the non-academic accomplishments are highly skewed, and the standard deviations are larger than the means. 2 This skewness occurs because each scale contains accomplishments that are rare among college students.
(The modal number of accomplishments on most scales is zero. ) Differences among the areas of accomplishment probably reflect differences both in the level of accomplishment represented by the various items and in the opportunity for various kinds of achievement in college.
As a next step, correlations were computed among all of the variab'es, both predictor and criterion. 3 Results for freshmen are shown in Table 4 2The skewness of such distributions has had little effect in previous studies, however, on Pearson correlations involving similar variables . and for sophomores in Table 5 . Correlations for males are presented above the diagonal and correlations for females below the diagonal. In Table 4 Correlations (Holland, 1958 (Holland, , 1959 (Holland, , 1960 (Holland, , 1961 Holland & Astin, 1962; Nichols & Holland, 1963; Holland & Nichols, 1964; .
The most important of these findings is the low relationship between non-classroom achievements and measures of academic potential and performance. The correlations in Tables 4 and 5 are based, of course, on combining students at the various colleges into a single group. Although it is unlikely, this low relationship might be an artifact of combining students in different colleges. To check this possibility, the correlations between academic predictors and all criteria for male sophomores at individual colleges were computed and are presented in Table 6 . The information in Table 6 is restricted to the 14 colleges having 25 or more students with complete data.
The data in Table 6 indicate that there is indeed considerable variation among colleges in the relationship between individual predictors and individual criteria. However, the median correlations in Table 6 , in every case, are very close to the corresponding correlations in Table 5   Table 5 Correlations We found, however, that many variables which produced a statistically significant reduction in residual variance had no practical effect on the size of the multiple correlation. Accordingly, rather than using a statistical test, we decided to retain only those variables which increased the multiple correlation by at least .01. In every case, the number retained using this criterion is smaller than the number retained using a statistical test of significance as the criterion.
-17-Eight of the criterion variables--college grades, leadership, art, science, music, writing, speech and drama, and recognition for academic accomplishment--were designed specifically to assess at the college level the same characteristics the predictors measure at the high school level.
The beta weights and multiple correlations for these criteria for freshmen are summarized in Table 7 and those for sophomores are summarized in Table 8 .
The most notable finding in Tables 7 and 8 is the great importance of specific content in predicting achievement. For the non-academic accomplishment scales, the best predictor of accomplishment in college is similar accomplishment in high school, and in the majority of cases similar high school accomplishment is the only variable contributing to the prediction of college accomplishment. Moreover, in every remaining case, the prediction of non-academic accomplishment is improved only slightly by adding variables to the corresponding high school achievement scales--an improvement likely to disappear on cross-validation. These findings are consistent, of course, with a substantial literature which reveals that past performance predicts future performance.
For the two measures of academic accomplishment, the most consistently high predictor is high school grades, and, in general, some weighted combination of high school grades and ACT test scores is a better predictor than high school grades alone. This finding, too, is consistent with a large number of previous investigations of the prediction of academic performance. The information in Tables 7 and 8 also confirms earlier findings that academic potential and success have little relationship to effective non-academic performance (Astin, : ?62; Getzels & Jackson, 1962; MacKinnon, 1960; Torrance, 1963; Price et al., 1964; Holland & Nichols, 1964; Gough et al., 1963; Hoyt, 1965; and Thorndike & Hagen, 1959) . In these tables, academic predictors relate to academic criteria and nonclassroom predictors relate to non-classroom criteria. Thus there is both convergent and discriminant validity. This is especially important in the case of the Recognition for Academic Accomplishment Scale. This scale is a self-report of achievements comparable to the non-classroom achievement scales. Furthermore, the items for this scale were mixed with items from the non-classroom achievement scales in the same section of the follow-up questionnaire. Unlike the non-classroom achievement scales, however, we designed this scale so it should be correlated with academic predictors. Because this scale was correlated with academic predictors and the non-classroom achievement scales were not, the results make it less plausible that response bias, dissimulation, or similar occurences invalidate student responses to these scales. In other words, the results imply that the average student gave a frank account of his accomplishments in high school and in college.
The remaining six criterion scales make our assessment of student accomplishment more comprehensive; but they were not planned to measure achievement in the same areas measured by the high school achievement scales. It was expected, then, that the multiple correlations -21-between these criteria and the predictors would be lower than the correlations for the criteria that are highly comparable to the high school achievement scales. The multiple correlations for these criteria are summarized for freshmen in Table 9 and for sophomores in Table 10 .
The multiple correlations in Tables 9 and 10 are much lower than the multiple correlations in Tables 7 and 8. In Tables 9 and 10, there is some tendency for those scales that are most similar to the high school achievement scales to be most predictable, and for the most similar high school scale to be the best predictor of the score on the similar college achievement scale. For example, high school Leadership Achievement is the best predictor of college Social Participation, and high school Literary Achievement is the best predictor of college Humanistic-Cultural Achievement. For the most part, the correlations in Tables 9 and 10 support the conclusion that academic predictors contribute little to the prediction of non-classroom accomplishment.
Again, probably the most striking thing suggested by Tables 9 and   10 is the importance of specific content. For the college criteria having no corresponding high school predictors, the variables selected for predicting the various criteria, and their beta weights, are not highly comparable for freshmen and sophomores. One would expect, therefore, the already low multiple correlations to drop on cross validation. Consequently, a better approach to predicting these variables would seem to be to construct a high school achievement scale corresponding closely to the college achievement scale. When predictors are available which 
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ACT Natural Science -.1059 .20 (Holland & Nichols, 1964) .
Discussion
The present study demonstrates that it is possible to predict non-academic accomplishment with moderate success, and it extends the similar findings of earlier research on students with high aptitude by showing that this is true for students with a broad range of academic potential. To illustrate, the median correlation between student non- This study, therefore, is the culmination of our research to establish that some non-academic accomplishments are independent of academic potential and accomplishment , 1966 , that non-academic accomplishment can be assessed with moderate reliability (American College Testing Program, 1965; Richards et al., 1966) , and that non-academic potential can be predicted with moderate success (Holland & Nichols, 1964) . The evidence also makes it unlikely that our results can be attributed to non-linear relationships between academic and non-academic accomplishment , to defective scaling of non-academic accomplishments (Holland & Nichols, 1964; , to a narrow range of student talent , 1966 , to a student's distortion of his non-academic accomplishment Richards et al., 1966) , or to the effects of some moderator variables .
These results also support many of the findings of investigators of creative and effective performance (Gough et al., 1963; MacKinnon, 1960; Price et al., 1964; Thorndike & Hagen, 1959; and others 4For the following six scales: Science, Art, Music, Literary, Drama, and Leadership. So long as one is interested only in finding students who will do well in the classroom in college, this emphasis is appropriate. But the emphasis in colleges and universities on academic potential, because it concentrates on only one of several independent dimensions of talent, has led to neglect of other equally important talents. Certainly, in the interest of social and human values, one should also be interested in. finding students who will do outstanding things outside the classroom and in later life.
We should, therefore, continue to develop and improve measures of many kinds of achievement and of originality. Further, we should consider such measures important in their own right, and not weak supplementary measures to remedy the slight defects of conventional aptitude and achievement tests. At the same time, we should not make the same mistake that the proponents of aptitude and intelligence have made in the past; that is, to rely on only one kind of measure and to exclude others.
The results support some of the items used to obtain information about non-classroom accomplishment in typical application blanks for admission to college, scholarships, and fellowships, but they also suggest the potential usefulness of a more reliable and valid record of each student's past achievement and involvement -28-The implications of this study, however, extend beyond a need for a more systematic and comprehensive assessment of student accomplishment outside the classroom for purposes of admission or selection. At the very least, the findings imply a need to examine college grading practices, since college education should be largely a preparation for participation in important areas of human endeavor. Because college grades best predict graduate grades, current grading practices imply that a college education is mainly preparation for more education in graduate school. The criteria of non-academic accomplishment, in combination with college grades, provide a brief set of socially relevant measures which could serve as more comprehensive criteria of college success. Using these scales as guides, similar scales can be developed to increase our ability to assess student attainment of the broader goals of a college education. Moreover, once the simple principles of constructing such scales are grasped, it should be easy to develop scales to satisfy a particular college's unique needs.
Further, the results imply a need for a broader, or different, definition of both the nature of human talent and the nature of higher education.
There are many kinds of human accomplishment, and each kind is likely to benefit from some type of higher education, although not necessarily a highly academic type. In other words, our results imply a need for a wide variety of colleges, many, if not most of them, relatively unselective except on dimensions clearly relevant to their particular emphasis.
Measures of academic and non-academic accomplishment would then be -29-used in helping students find an appropriate college, rather than being used in selecting students for a single college.
As one critic of education said, a society (or a system of higher education) is "in a desperate way when its music makes little difference" (Goodman, 1966 
